Virginia Survey of Hunter Harvest,
Effort, and Attitudes

1998-99

Center for Recreation Resources Policy
George Mason University

Virginia Department of Game and Inland Fisheries
January 2000



Virginia Survey of Hunter Harvest,
Effort, and Attitudes
1998-99

\|\RGINI4

¥

Department ot Game
& Inland Fisheries

Conducted For:

Virginia Department of Game and Inland Fisheries
Wildlife Division

Richmond, Virginia

Center for Recreation Resources Policy
George Mason University
Manassas, Virginia
Brett A. Wright, Director

January, 2000



Brett A. Wright, Ph.D. was the Principal Investigator and is Director of GMU’s Center for

Contributors

Recreation Resources Policy.

Neal D. Emerald, Research Associate, Center for Recreation Resources Policy was the Project
Director, responsible for day-to-day management, computer applications, and compiled all data

into the various tables which illustrate the study.

Crystal Cox, Research Assistant, Center for Recreation Resources Policy and Senior, Recreation

Resources Management, assisted with data collection.

Michelle Thomas, Research Assistant, Center for Recreation Resources Policy and Graduate

Student, Environmental Science and Public Policy, assisted with data collection.

David E. Steffen, M.S. served as liaison and consultant to the study and is Forest Wildlife

Program Manager, Virginia Dept. of Game and Inland Fisheries, Vinton, VA.

The authors would like to express their appreciation to the many people who assisted in the
conduct of this study. They are: Frances Boswell, Randy Farrar, Jason Fischer, Matt Knox,
David Kocka, Dennis Martin, Kim Needham Echols, Sandy Smith, Gary Norman, Ken Perry,
Leah Davis Talbott, Bonnie Lockwood, Bob Ellis, and Bob Duncan. We would also like to
thank Marilyn Davenport; Robert McFarland of Kwik Kopy Printing in Chantilly, VA; Joanne
Murray of Murmack Inc., in Herndon, VA; and Leif Agard of Best Mailing Services in
Lynchburg, VA. Without their dedication and perseverance, this study would not have been

possible

Acknowledgments

S,
~ Z.
by O

g
‘ORSS”

This publication was funded in part by funds provided
by
Pittman-Robertson Federal Aid to Wildlife Restoration
Project-WE99R

i



Page
000 1173 10101 00) TR PO PPP PP i
List OF TabIES ..vvviieiiieceeeeee e v
INETOAUCHION oottt ettt st 1
MeEthOAS oo e 1
Generation of the SAMPIE  ..ooovveiciiiiiiiiii s 1
Development of Survey Instrument ... 2
Administration of the SUIVEY — ocoiiiniiii 3
Response Rate oo 3
RESUIES vttt e e sttt st et e 4
REFEIENCES oottt 66
APPENAIX oot 67

Table of Contents

1



Table

[\

10

List of Tables

1997-98 Hunting Population and Survey
Sample Statistics

Distribution of Hunting License Holders
Among Three License Categories, 1998-99

Expanded Statewide Summary of the 1998-99
Virginia Survey of Game Harvest Based
on 266,585 License Holders

Expanded Statewide Estimates of Total Harvest
(with Standard Errors) for Virginia Game
Species During 1998-99

Expanded Statewide and Regional Summaries of
DOVE Hunting in Virginia During the 1998-99
Hunting Season

Expanded Statewide and Regional Summaries of
QUAIL Hunting in Virginia During the
1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
WOODCOCK Hunting in Virginia During the
1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
RUFFED GROUSE Hunting in Virginia During
the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
CROW Hunlting in Virginia During the
1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
RABBIT Hunting in Virginia During the
1998-99 Hunting Season

Page

9

10

13

14



Table

11

13

15

16

17

18

19

Expanded Statewide and Regional Summaries of
GRAY SQUIRREL Hunting in Virginia During
the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
FOX SQUIRREL Hunting in Virginia During
the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
GROUNDHOG/WOODCHUCK Hunting in Virginia
During the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
ARCHERY DEER Hunting in Virginia During
the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
ARCHERY DEER (BUCK) Hunting in Virginia
During the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
ARCHERY DEER (DOE) Hunting in Virginia
During the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
MUZZLELOADER DEER Hunting in Virginia
During the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
MUZZLELOADER DEER (BUCK) Hunting in
Virginia During the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
MUZZLELOADER DEER (DOE) Hunting in
Virginia During the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
GUN DEER Hunting in Virginia During the
1998-99 Hunting Season

16

17

18

19

20

[
2

(R
L



Table

21

22

24

25

26

28

30

Expanded Statewide and Regional Summaries of
GUN DEER (BUCK) Hunting in Virginia
During the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
GUN DEER (DOE) Hunting in Virginia
During the 1998-99 Hunting Season

Expanded Statewide Summary of TOTAL DEER
Hunting in Virginia During the 1998-99
Hunting Season

Expanded Statewide Summary of TOTAL DEER
(BUCKS) Hunting in Virginia During the
1998-99 Hunting Season

Expanded Statewide Summary of TOTAL DEER
(DOES) Hunting in Virginia During the
1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
SPRING TURKEY (1998) Hunting in Virginia
During the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
FALL TURKEY (1998) Hunting in Virginia
During the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
SPRING TURKEY (1999) Hunting in Virginia
During the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
BEAR Hunting in Virginia During the 1998-99
Hunting Season

Expanded Statewide and Regional Summaries of

TOTAL DUCK Hunting in Virginia
During the 1998-99 Hunting Season

Vi

26

27

28

29

30

31

22



34

35

36

37

38

39

40

41

Expanded Statewide and Regional Summaries of
MALLARD DUCK Hunting in Virginia
During the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
WOOD DUCK Hunting in Virginia
During the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
BLACK DUCK Hunting in Virginia
During the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
ALL OTHER DUCK Hunting in Virginia
During the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
GOOSE: SEPTEMBER Hunting in Virginia
During the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
GOOSE: NOVEMBER-MARCH Hunting in
Virginia During the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
RED FOX Hunting in Virginia
During the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
GRAY FOX Hunting in Virginia
During the 1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
COYOTE Hunting in Virginia During the
1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
RACCOON Hunting in Virginia During the
1998-99 Hunting Season

Expanded Statewide and Regional Summaries of
BOBCAT Hunting in Virginia During the
1998-99 Hunting Season

vil

!::
j=b)
o

35

36

37

38

39

40

4]

42

43



Table

42

43

44

45

46

47

48

49

50

51

53

Expanded Statewide Summary of TOTAL SQUIRREL
Hunting in Virginia During the 1998-99 Hunting Season

Expanded Statewide Summary of TOTAL GOOSE

Hunting in Virginia During the 1998-99 Hunting Season

Perceptions of Deer Hunters Regarding
Trends in Number of Deer, 1998-99

Perceptions of All Hunters Regarding How to
Manage The Deer Herd, 1998-99

Perceptions of Selected Hunter Groups Regarding
The Size of the Turkey Population in the Area
They Hunted, 1998-99

Perceptions of 1998 Fall Turkey Hunters Regarding
Trends in Number of Turkeys in 1998-99

Perceptions of 1999 Spring Turkey Hunters Regarding
Trends in Number of Turkeys in 1998-99

Perceptions of 1999 Non-Turkey Hunters Regarding
Trends in Number of Turkeys in 1998-99

Opinions of 1998 Fall Turkey Hunters Regarding
How To Manage The Turkey Population

Opinions of 1999 Spring Turkey Hunters Regarding
How To Manage The Turkey Population

Opinions of Non-Turkey Hunters Regarding
How To Manage The Turkey Population

Perceptions of All Hunters Regarding The Size

of The Bear Population in the Area They
Hunted, 1998-99

viil

44

45

45

45

46

46

46

47

47

47

48



Table

54

55

56

57

58

59
60

61

63

64

66

67

Perceptions of Bear Hunters Regarding
Trends in Number of Bears, 1998-99

Perceptions of Non-Bear Hunters Regarding
Trends in Number of Bears, 1998-99

Opinions of Bear Hunters Regarding How To
Manage The Bear Population, 1998-99

Opinions of Non-Bear Hunters Regarding How
To Manage The Bear Population, 1998-99

Perceptions of Hunters Regarding Quality of
Overall Management of Bears by VDGIF

Percentage of Bobcats Killed While Hunting
Percentage of Coyotes Killed While Hunting
Percentage of Foxes Killed While Hunting
Statewide and Regional Summaries of Days Spent
Squirrel Hunting During Two Segments of the

1998-99 Season

Preferences of Squirrel Hunters Regarding Options
For Opening Date of Squirrel Season

Percentage of Bear Hunters Utilizing Selected
Methods/Seasons

Opinions of Deer (Gun) Hunters Regarding The
Reduction of Antlered Bucks Harvested

Opinions of Deer (Gun) Hunters Regarding Approaches
To Regulating Harvest of Antlered Bucks

Statewide and Regional Summaries of Average
Seasonal Harvest of Button Bucks During
1998-99 Season

Page

48

48

49

49

49

50

50

50

51

51

51

51

52

52



069

70

71

73

74

75

76

77

78

79

Statewide and Regional Distribution of Hunters
That Hunted With a Muzzleloader During The
1998-99 Muzzleloader Season

Opinions of Muzzleloader Deer Hunters vs. Other
Deer Hunters Regarding Designating Certain Areas
For Primitive Muzzleloader Hunters Only

Opinions of Muzzleloader Deer Hunters vs. Other
Deer Hunters Regarding Replacing 3 Days of The
Early Muzzleloading Season With a Primitive
Muzzleloading Season

Opinions of Muzzleloader Deer Hunters vs. Other
Deer Hunters Regarding Replacing 3 Days of The
Early Muzzleloading Season West of The Blue
Ridge With A Primitive Muzzleloading Season

Mean Number of Animals Seen By Archery
Deer Hunters In 1998-99

Perceptions of Deer Hunters Regarding Overall
Quality of Gun Deer Hunting During 1998-99

Opinions of Gun Deer Hunters Regarding The
Appropriate Policy Regarding Doe Days

Statewide and Regional Summaries of Distribution of Hunting
On Opening Day of Spring 1999 Turkey Season

Perceptions of Spring Turkey Hunters Regarding
Overall Quality of The 1999 Spring Turkey Season

Perceptions of Fall Turkey Hunters Regarding
Overall Quality of The 1998 Fall Turkey Season

Statewide and Regional Distribution of Fall Turkey
Hunting ACROSS EIGHT TYPES OF LAND
During The 1998 Hunting Season

Statewide Summary of Turkey Hunters’ Perceptions
of the Importance of Selected Attributes Associated
With Hunting Turkeys During Fall 1998

52

53

53

53

54

54

54

54

55

55

56



Table

80

81

83

84

85

86

87

88

89

90

91

Region | Summary of Turkey Hunters’ Perceptions
of the Importance of Selected Attributes Associated
With Hunting Turkeys During Fall 1998

Region 2 Summary of Turkey Hunters’ Perceptions
of the Importance of Selected Attributes Associated
With Hunting Turkeys During Fall 1998

Region 3 Summary of Turkey Hunters’ Perceptions
of the Importance of Selected Attributes Associated
With Hunting Turkeys During Fall 1998

Region 4 Summary of Turkey Hunters’ Perceptions
of the Importance of Selected Attributes Associated
With Hunting Turkeys During Fall 1998

Region 5 Summary of Turkey Hunters’ Perceptions
of the Importance of Selected Attributes Associated
With Hunting Turkeys During Fall 1998

Statewide and Regional Summaries of Turkey Hunters’
Perceptions of the Importance of Selected Attributes
Associated With Hunting Turkeys During Fall 1998
Selected Demographics of All Respondents

Responses of Hunters Regarding The Person
Who Taught Them How To Hunt

Responses of Hunters Regarding Game Species
First Hunted

Responses of Hunters Regarding Introducing a Young
Person To Hunting and Game Species Hunted

Statewide Summary of Current and Childhood
Residences of All Hunters, 1998-99

Statewide Summary of Land Ownership Suitable
For Hunting 1998-99

X1

Page

57

58

59

60

61

62

62

63

63

64

64

65



Virginia Survey of Hunter Harvest, Effort and Attitudes
1998-99

The Department of Game and Inland Fisheries, being the agency primarily responsible for
managing the state's fish and wildlife resources, depends upon accurate population indices to
monitor the health of wildlife species. Various techniques are used annually to establish indices
of population numbers. Walking transects, enumerating the presence of species by counting
tracks, droppings, etc. within quadrants, and conducting call counts along highways are excellent
examples of these techniques (for a detailed analysis of estimating wildlife populations, see
Davis and Winstead 1980).

Another group of indices important to wildlife managers involves precise estimates of
harvest and hunter efforts. Game harvest surveys collect data which are used to generate indices
that can be used to monitor changes in harvest and hunter effort across seasons. These data, 1n
turn, can be used to regulate harvests, evaluate habitat conditions, and monitor various aspects of
the socio-economic environment (Steffen, 1987:7).

Although some researchers have attempted to estimate game harvests through
unobtrusive observation techniques (see Jackson and Norton, 1979), and some management areas
are conducive to conducting counts at check stations, this is not feasible for producing statewide
or regional estimates. Therefore, game harvest surveys are typically conducted through the use
of mail questionnaires. Filion (1980) provides an excellent overview of the use of human
surveys in wildlife management.

The purpose of this study was to:

(a) estimate game harvest and hunter effort indices for major game and furbearing species
in Virginia; and,

(b) collect and analyze other socio-psychological data deemed important to the agency,
such as hunters' satisfaction, attitudes, beliefs, preferences, and constraints.

Methods

Generation of the Sample

A random sample of 4,848 Virginia hunters was drawn from license records maintained
by the Administrative Services Division of the Department of Game and Inland Fisheries. A
stratified, random sampling design was developed to select potential survey participants from
these files. All persons who purchased a general state resident hunting license, a county-city
license, or a senior license for the 1997-98 season were eligible to be drawn (N = 266,585). To
cnsure the representativeness of the sample, the number of license holders within each of the
three categories was determined and the number of names selected was proportionate to the
number of licenses sold (sec Table 1).



Consideration was also given to ensuring the representativeness of the sample
geographically across the state. The most preferred method would be to select hunters based on
where they hunted; but, there was no way to determine the distribution of hunting across the
state. The most feasible strategy, then, was to select hunters proportionately, based on where
they purchased their license (i.e., if a license agent sold 2% of the total licenses within one of the

Table 1.

1997-1998 Hunting Population and Survey Sample Statistics
License Type Population Sample Pct.
State Resident Licenses 236,370 4,300 88.7%
County/City Licenses 15,853 286 5.9%
Senior (65+) Licenses 14,362 262 5.4%

TOTALS 266,585 4,848 100%

three categories, then 100 license holders - 2% of 5,000 - were drawn from that license agent's
returned license stubs). The social security number of each hunter selected was entered into a
computer file and submitted to the Virginia Department of Motor Vehicles (DMV). The DMV,
in turn, provided researchers with names and addresses of all hunters selected. In general, the
sampling procedures used in this study were built upon the work described by Steffen (1987) in
Mississippi.

Development of Survey Instrument

A survey instrument was developed to collect harvest data for selected Virginia game and
furbearing species. The design of this instrument was developed to allow the replication of this
data collection effort on an annual basis. Game harvest data served as the core of the survey
instrument. However, hunter effort data, preferences for seasons and bag limits, and other
socio-economic data were collected as well. VDGIF staff biologists and administrators were
polled to determine general areas of needed data and used to refine the instrument (Appendix A).

I



Administration of the Survey

Procedures outlined by Dillman (1978) were employed to collect the data. A
questionnaire, a self-addressed pre-stamped envelope, and a personalized cover letter explaining
the importance of the study were mailed to each of the 4,848 study participants. One week after
the initial mailing, a post card reminder was sent to each person to encourage early response.
Non-respondents to the first mailing were identified and two follow-up mailings were sent, when
necessary.

Response Rate

By the end of the data collection period, a total of 207 surveys were returned as
undeliverable (persons moved, wrong address given, etc.). They were removed from the original
sample. Another 2,788 questionnaires had been returned. Of that total, 393 persons either did
not purchase a license in 1997-98 (327 persons/6.7%) or refused to complete the survey (66
persons/1.3%), and were subsequently removed from the sample as well. Consequently, a total
of 2,395 usable questionnaires were received, resulting in an effective response rate of 56.4%
(effective n = 4,248).

Data Analyses

Data from returmed questionnaires were entered into a computer file and analyzed using
standard statistical techniques. Estimates of state-wide and regional harvests of each species
were generated with the level of precision (std. error) of each estimate specified. Estimates were
based on the total licenses sold within the three categories (state resident, county/city, and senior)
as depicted in Table 2.



Table 2.
Distribution of Hunting License Holders
Among Three License Categories, 1998-99

Population Pct.
State Resident Licenses 230,802 89%
County/City Licenses 14,652 5.7%
Senior (65+) Licenses 13,726 5.3%
TOTALS 259,180 100%

Regional comparisons were made based on the five regions of Virginia depicted in Figure 1.
For a detailed account of the statistical formulas used for specific statewide and regional
calculations of estimates and standard errors, readers are encouraged to see Steffen (1987).

Results

Results are provided on the following pages in tabular form. Analyses are segmented into
two sections of information. The first section provides estimates and standard errors of harvest
and effort for 40 game species (or subpopulations of game animals) during the 1998-99 hunting
seasons. Statewide summaries are shown in Tables 3 and 4. Regional estimates are provided in
Tables 5-43.

The second section assesses hunters’ preferences for selected season dates, bag limits,
game management strategies, and other data pertinent to management of hunting in Virginia.
This information is included in Tables 44-91.



Notes

Several important points should be considered when interpreting the tables. They are
summarized below.

[\

When considering statistics given in this report, it is important to remember that they
should not be viewed as absolute numbers, especially when comparing these statistics
with other statistics from other studies. Rather, the data provided here are only indices of
harvest and effort, for use in conjunction with past and future mail surveys in this
ongoing research project to determine trends. Response and non-response biases exist in
all survey efforts. However, when care is taken to fully replicate study methods in
subsequent studies, biases should be constant, therefore providing indices of trends over
time.

Total Harvest and Total Man-Days statistics are derived from a formula utilizing the total
number of licenses sold for the 1998-99 hunting season (n-259,180). However, the
statistics reported for Spring Turkey (1998) used a factor of 266,585 since this season was
actually during the 1997-98 hunting season. Total Harvest statistics include all animals
harvested regardless of whether or not a hunter was hunting specifically for that animal
(incidental kills).

Statistics for (a) Average Daily Kill, (b) Average Seasonal Harvest, (c) Percent
Successful Hunters, (d) Average Seasonal Days Hunting, (e) Total Hunters, and (f)
Percent of Total Licenses/Hunters Per Region were calculated using data only from those
hunters who reported hunting specifically for that game animal.

Totals may not always total 100 percent due to rounding errors or missing values.

Regions were renumbered after the 1993-94 study. The composition of the regions,
however, is consistent among studies. Please refer to the map included as part of the
survey instrument, included as Appendix A.

Missing regional data for each species hunted were treated differently prior to the 1997-
98 study. Beginning with the 1997-98 survey, respondents who did not provide
information regarding the region where they hunted a particular species were eliminated
from the regional estimates provided in Tables 5-41. Compared to previous surveys, this
change particularly impacted the regional estimates reported for Average Daily Kill,
Average Seasonal Harvest, Pct. Successful, Average Seasonal Days, and Total Hunters.
While the parameter estimates for averages and totals remained approximately the same,
the standard errors for these estimates generally increased. Care should be taken when
comparing these regional data with regional data from previous studies conducted from
1993-94 through 1996-97. The statewide estimators remained unaffected by this change.

Parenthetical notations displayed immediately following table number (e.g., Q24) refer to
question numbers in the survey instrument.






TABLE 3. EXPANDED STATEWIDE SUMMARY OF THE 1998-93 VA SURVEY OF GAME HARVEST BASED ON 259,180 LICENSE HOLDERS.

AVERAGE
AVERAGE PERCENT SEASONAL PERCENT
TOTAL AVERAGE | SEASONAL | SUCCESSFUL | TOTAL MAN- DAYS TOTAL TOTAL
SPECIES HARVEST DAILY KILL | HARVEST HUNTERS DAYS HUNTING | HUNTERS | LICENSEES
DOVE 822,017 4.430 15.80 81.3] 181,805 3.57] 50,970 19.7
QUAIL 102,157 1.155 4.98 50.9] 81,704 4.31] 18,938 7.3
WOODCOCK 2,705 0.220 0.46 29.2 5,411 2.08] 2,597 1.0
RUFFED GROUSE 49,131 0.344 1.81 476 130,293 526] 24,782 9.6
CROW 258,422 2.144 12.08 85.8| 103,023 563 18,289 7.1
RABBIT 404,299 1.111 6.55 77.4] 349,758 590 59,303 229
TOTAL SQUIRREL 1,051,329 1.383 10.11 86.0] 723,540 7.31| 99,019 38.2
GRAY SQUIRREL 926,663 1.610 9.07 85.7| 547,687 564 97,179 37.5
FOX SQUIRREL 124,666 0.604 3.61 71.3| 175,853 597| 29,435 11.4
GROUNDHOG/
WOODCHUCK 475,073 1.017 10.50 92.3| 391,097 10.33| 37,876 14.6
TOTAL DEER 284,611 0.077 1.25 57.4] 3,555,690 16.24] 218,923 84.5
| BUCK 168,494 0.045 0.73 478 -
| DOE 116,117 0.032 0.51 319 -
RCHERY 31,708 0.041 0.40 28.2| 693,996 9.84| 70,558 27.2
BUCK 17,748 0.022 0.22 19.0] -
DOE 13,960 0.019 0.18 152 -
MUZZLELOADER 61,143 0.078 0.49 36.8] 745,508 6.26| 119,147 46.0
HUCK 42,421 0.054 0.34 28.4] -
E 18,722 0.024 0.15 12.7] -
191,761 0.085 0.86 48.2| 2,116,186 10.13| 208,967 80.6
cK 108,325 0.048 0.48 369 -
E 83,435 0.037 0.38 26.4] -
KEY LY 96-99 45127 0.053 0.39 27.4] 784,141 7.39] 106,161 41.0
'RING 1998 * 25,267 0.059 0.35 25.5] 390,806 585| 66,785 25.1
LL 1998 24,782 0.057 0.27 225 376,163 4.70] 79,972 30.9
RING 1999 20,345 0.045 0.27 23.0] 407,979 598] 68,177 26.3
R 1,515 0.013 0.08 6.3 100,858 5.86] 17,207 6.6
L DUCKS 197,388 1.597 10.91 83.1| 118,281 6.83] 17,315 6.7
LARD 74,778 0.611 4.18 65.6] -
oD 46,425 0.378 2.58 4750 -
CK 22,942 0.189 1.29 33.8] -
OTHERS 53,243 0.418 2.86 39.4] -
L GEESE 84,734 1.014 6.21 66.1| 82,137 6.12] 13,419 52
o 26,621 1.087 3.31 62.5| 23,700 3.04] 7,792 3.0
MARCH 58,113 0.976 5.61 63.8] 58,437 574] 10,172 3.9
17,315 0.163 1.16 53.4] 78,999 7.09] 11,146 43
X 28,461 0.349 2.44 53.8] 70,341 6.99] 10,064 3.9
6,277 0.058 0.75 37.3] 71,423 12.94] 5519 2.1
N 96,421 0.572 8.12 79.8] 136,895 1421] 9,631 37
4,004 0.097 0.48 271 25,756 4.96] 5194 2.0

6.585 TOTAL LICENSES 1997-98




TABLE 4. EXPANDED STATEWIDE ESTIMATES OF TOTAL HARVEST (WITH STD ERRORS) FOR VIRGINIA GAME SPECIES DURING 1998-99.

STANDARD ERROR

95% CONFIDENCE INTERVAL

TOTAL -

SPECIES HARVEST SE AS % OF TOTAL * LOWERLIMIT | UPPER LIMIT
DOVE 822,017 61,912 7.5 698,194 945,841
QUAIL 102,157 17,105 16.7 67,946 136,368
WOODCOCK 2,705 973 36.0 760 4,651
RUFFED GROUSE 49,131 6,509 13.2 36,113 62,148
CROW 258,422 39,698 15.4 179,026 337,819
RABBIT 404,299 28,821 7.1 346,657 461,941
TOTAL SQUIRREL 1,051,329 46,014 4.4 959,302 1,143,356

GRAY SQUIRREL 926,663 40,814 4.4 845,036 1,008,290
FOX SQUIRREL 124,666 11,772 9.4 101,123 148,209
GROUNDHOG/
WOODCHUCK 475,073 42,064 8.9 390,945 559,201
TOTAL DEER 284,611 9,299 3.3 266,014 303,208
BUCK 168,494 5,473 3.2 157,548 179,440
DOE 116,117 5,666 4.9 104,785 127,449
ARCHERY 31,708 2,947 9.3 25,814 37,601
| BUCK 17,748 1,586 8.9 14,575 20,920
DOE 13,960 1,900 13.6 10,160 17,760
MUZZLELOADER 61,143 3,211 53 54,721 67,565
BUCK 42,421 2,444 5.8 37,533 47,309
DOE 18,722 1,657 8.9 15,407 22,037
SUN 191,761 6,501 3.4 178,759 204,762
BUCK 108,325 3,984 3.7 100,358 116,293
| DOE 83,435 4,034 4.8 75,368 91,503
E URKEY LY 98-99 45,127 2,696 6.0 39,735 50,519
| SPRING 1998 ** 24,565 2,259 9.2 20,047 29,084
| FALL 1998 24,782 1,840 7.4 21,101 28,463
| SPRING 1999 20,345 1,660 8.2 17,025 23,665
DEAR 1,515 483 31.9 549 2,481
TAL DUCKS 197,388 22,994 11.6 151,399 243,377
ALLARD 74,778 10,219 13.7 54,340 95,217
00D 46,425 6,813 14.7 32,798 60,052
LACK 22,942 4,224 18.4 14,493 31,391
L OTHERS 53,243 7,958 14.9 37,328 69,158
AL GEES 84,734 16,582 19.6 51,570 117,898

PT 26,621 6,194 23.3 14,233 39,010

V - MARCH 58,113 11,277 19.4 35,559 80,666

FOX 17,315 2,733 15.8 11,850 22,780

FOX 28,461 9,436 33.2 9,589 47,334
TE 6,277 1,600 255 3,076 9,477
OON 96,421 18,575 19.3 59,271 133,572
AT 4,004 1,006 251 1,991 6,017

100 (SE/TOTAL HARVEST)

N=266,585 TOTAL LICENSES 1997-98
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